The possibility of achieving direct overwrite in magneto-optic thin films is demonstrated. By using films having a compensation temperature tens of degrees higher than room temperature, writing and erasing of domains thermomagnetically can be accomplished in the absence of a magnetic field. The device operating margins were measured in GdTbCo and
INTRODUCTION Amorphous ferrimagnetic rare earth-transition metal (RETM) thin
films have been demonstrated for high-density magneto-optical (M-0) recording media.lS2 Such materials have erasure and rewrite capabilities like conventional magnetic recording media, yet can achieve recording densities comparable to those of optical disks.
Carrier-to-noise ratio has been improved to about 52 dB, and bit error rate can be lower than with existing error detection and correction ,codes.3 Expected lifetime of greater than 10 years indicates that these materials can be used for long term data tora age.^ M-0 recording media are typically chosen to have a high coercivity (Hc) Implementation of such a high speed switching magnetic field is challenging whereas the scheme of erasing an entire sector before writing slows down the read-write time in the system. This paper reports the successful demonstration of writing and erasing micrometer size domains without a magnetic field by using M-0 media with Tcomp > T,. The device operating margins obtained are shown to be adequate for practical applications. Coupled with a Read-Before-Write scheme, it is possible to achieve direct overwrite. We successfully nucleated micrometer size domains in both films by locally heating the film with a laser pulse of 12 mW amplitude, 80 and 100 nsec duration, respectively, and no externally applied magnetic fields.
SAMPLE PREPARATION
To erase the written domain a second laser pulse is used, again with no applied fields. Typically, this erasure pulse is of shorter duration than the write pulse. For example, a domain written with a pulse of 100 nsec duration in the GdTbCo film can be completely erased by a succeeding Erasure pulse duration margins for the domains written by different pulse durations and power levels in the GdTbCo film are plotted in Fig.   3 (c). The erasure pulse duration is constrained such that a local heating can completely erase the domain at the lower bound, and will not result in renucleating a domain at the upper bound. The lower bounds of the erasure pulse duration can be as short as 25 nsec and are relatively independent of the writing parameters; while the upper bounds increase as the write pulse durations increase at the given power levels. The margins, as shown in Fig. 3(c) , of at least 45 nsec to more than 130 nsec, are adequately wide for practical applications.
Similar results for writing/erasing domains without a magnetic field were also found in other RE-TM alloys such as TbCo, and GdTbFeCo with Tcomp > T, by tens of degrees. Writing conditions vary slightly from film to film, depending on the properties of the films. To achieve erasure with the above process, it seems that the erasure pulse should be approximately centered with respect to the original domain. However, we have found that erasure will still occur when the erasure pulse is shifted ,by half the radius of the written domain from the center. This suggests that adequate timing windows may be available for using this erasure scheme at high data rates on a rotating disc.
The minimum pulse durations for writing/erasing of domains in the GdTbCo film are slightly shorter than those for the TbFeCo film. This is believed to be due to the higher Tcomp and Hc of the TbFeCo film.
Nevertheless, a t 12 mW potver level, only l00/50 nsec are required to 
